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S U M M A R Y
Canine parvovirus infection might be associated to internal parasites, other viral infections or bacterial enteropathogens. 
In case of severe d iarrhea, the clin ica l p icture is worsenned by endotoxic shock. In order to evaluate the role of 
concom itant enteric bacterial infection or bacterem ia, 34 dogs with hemorrhagic enteritis due to parvovirus infection 
were studied. Blood and fecal specimens were cu ltured, in an a ttempt to isolate enteropathogens, as well as 
Campylobacter jejuni. Electron m icroscopy was done for virus detection. Presence of parvovirus-like particles in the 
stools confirmed the diagnosis of parvovirus infection, but entheropathogens isolation attempts were unsuccessful. 
Neither Salmonella sp, nor enteropathogenic E. coli were isolated, while C. jejuni was cultured from five samples of 
feces from diarrheic dogs. Concerning hemoculture, Pseudomonas sp, E. coli, Alcaligenes odorans and a nonidentified 
labile non fermenter Gram-negative rod were isolated from severe cases of parvovirosis. Results allowed the conclusion 
that concurrent bacteria l infection did not play an important role on the evolution of the process, but there was an 
invasion of normal intestinal bacteria into the blood stream, leading to the installation of endotoxic shock in cases of 
fatal parvovirus infection.
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INTRODUCTION
Parvovirus infection in dogs, specially in (lie young ones, may result in a severe and fatal diseaseK. The evolution of parvovirus infection depends on the age of the dog its general 
physical conditions, and on preexisting or concurrent parasitic, 
bacterial or viral infections. Toxocara canis, Ancylostoma 
caninum, Giardia canis, Coccidia sp, Campylobacter jejuni, 
Clostridium perfringens are referred to as predisposing or 
aggravating factor for parvovirus infection of dogs. Canine 
coronavirus, or distem per virus are often found as concurrent 
infectious agents dogs’1,1415 '*■ '9. Neonates, or dogs germ free 
in which the normal intestinal flora is lim ited have a less 
intense epitelial cell turnover and, when infected by parvovirus, 
they present less severe lesions and mild infection. On the 
other hand, in cases o f severe parvovirus infection, there are 
evident signs o f endotoxem ia or septicem ia, such as intense 
leukopenia, rapid worsening o f clinical conditions and death 
of the patient with signs o f endotoxem ic shock".
This paper presents the results o f a bacteriological study 
made on dogs presenting severe parvovirus infection, in an 
attem pt to determ ine the role o f  Campylobacter jejun i,
^Supported by FAPESP - Grant 85/0766-1
Salmonela sp or other enteropathogenic bacteria as concurrent 
infectious agents, or as cause of septic shock.
M ATERIAL AND M ETHODS
The thirty-four dogs included in this study were examined 
at the Department o f M edical Clinics, Faculty of Veterinary 
M edicine and Zootechny, University o f São Paulo. They 
presen ted  an acute hem orrhagic  gastroen teritis with a 
presum ptive diagnosis o f parvovirosis. Leukopenia was 
found in the m ajority o f cases. Electron m icroscopy o f stools 
suspension allowed to observe parvovirus-like particles, 
thus confirm ing the clinical diagnosis.
Fecal sam ples were collected in a flask and mixed with 
transport m edium of Cary & Blair (three parts to one part of 
feces) as previously described1617, and processed before 12 
hours. For isolation of Campylobacter jejuni, the method 
described elsewhere by Pavan et al." (1987) and for isolation 
pathogenic enterobacteria the method described by Ewing" 
(1986) were employed. Immediately after physical examination, 
blood sam ples were collected for hem atological studies and 
hem oculture. The latter was perform ed according to 
Bartlet et al.2 (1974) with slight modifications: 5 ml of venous
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blood were collected and inoculated into appropriate flasks 
containing 30 ml of tripticase soy broth added with 0.05%  o f 
anticoagulant (sodium  polyanetholsulfonate - Roche ® and 
0.05% of bovine hem ine - SIGM A). Flasks were incubated 
at 35°C for seven days. A fter 48 hours and seven days, a 
su b cu ltu re  w as m ade in ag ar ch o co la te  p la tes  and 
Campylobacter medium  without antibiotics.
Blood culture was negative when both plates did not show 
any bac te ria l g row th . E n te ro b ac te ria  w ere  id en tified  
acco rd ing  to Ew ing ' (1986), while non ferm enter G ram - 
negative rod was identified according to B arrishan1 (1979) 
and G ilardi7 (1985).
RESULTS
Neither Salmonella sp, nor enteropathogenic E. coli were 
iso lated  from  feces o f  dogs that had p resen ted  severe 
gastroenteritis. Concerning Campylobacter jejuni, it was 
found in five sam ples (14.7% ) o f dogs studied.
E scherichia coli (2 sam ples), P seudom onas  sp (1), 
Alcaligenes odorans and a non ferm enter Gram -negative 
rod (non identified) were isolated from blood stream  by 
m eans of hem oculture (Tab. I ).
DISCUSSIO N
Attempts to isolate enteropathogens as Salmonella sp or 
enteropathogenic E. coli, from feces o f dogs with severe 
gastroenteritis due to parvovirus infection were unsuccessful, 
leading to the conclusion that, at least in the present study, 
these organism s were not involved as concurrent infectious 
agents in the pathogenesis of the disease. As to Campylobacter 
jejuni, its role as enteric pathogen is well known'’ '’ 101214 and 
the possibility o f concom itant occurence o f parvovirus and 
C a m p y lo b a c te r  h as  b een  d e s c r ib e d  e ls e w h e re  9. 
N otw ithstanding, since the isolation rate observed in the
stools of parvovirus infected dogs is quite sim ilar to that 
fou nd  in healthy  dogs as rep o rted  in a p rev io u s study 
recently published", the microorganism was not considered 
as an associated cause o f the diarrhea.
Concerning the blood culture, isolation o f m icroorganisms 
as Escherichia coli or Alcaligenes odorans was expected, 
since the dogs included in this study were severely affected 
and p ro b lab ly  had a deep  lesion o f  in testinal m ucosa, 
allow ing any indigenous bacteria of the lumen to invade the 
blood stream. According to Calvert; G reene' (1984), isolation 
o f E scherichia coli, Pseudom onas sp, Staphylococcus 
aureus, Proteus sp and Klebsiella sp always has a diagnostic 
m eaning o f bacterem ia, while Staphylococcus epidermidis, 
Corynebacterium  sp and Bacillus sp can be found as a 
co n seq u en ce  o f  skin co n tam in a tio n  at the site w here 
venipuncture was made. As far as Campylobacter jejuni is 
concerned, although it has not been found in the blood of 
any patient, it could have contributed to the worsening of 
physical condition in case o f bacterem ia, as reported by 
Guerrant et al." (1978) in humans, or by Oswald et al.'2 
(1994) in dogs.
In tw o dogs, stra ins o f  E. coli that show ed the same 
biochem ical and antim icrobial susceptibility patterns were 
isolated from both, blood and fecal specim ens o f bacteremic 
dogs. These data support the statem ent that in severe cases 
o f parvovirus infection, the patient’s death might occur due 
to an endotoxic shock, m ainly caused by Gram-negative 
bacteria4. All the dogs from  which m icroorganism s were 
isolated through hem oculture had presented severe illness, 
had leukopenia and blood picture resembling that o f endotoxic 
shock due to G ram -negative bacteria, and all, but one, died 
before 20 hours. From the only one dog that survived, a 
non -fe rm en ta tive  rod, non-un id en tified , was isolated. 
Im portance of the invasion of blood stream during parvovirus 
infection of dogs, by usually non-pathogenic bacteria such 
as those isolated in this study, is highlighted by the fact that, 
80% of bacterem ic dogs died, in opposition to 20% of deaths 
in the group of dogs in which blood culture was negative.
Table 1
Isolation of microorganism from feces and blood stream of 34 dogs severly affected with parvovirus infection. Sao 
Paulo, 1989.
Microorganism Frequence of isolation
From feces
Campylobacter jejuni 5
From blood
Escherichia coli 2
Pseudomonas sp 1
Alcaligenes odorans 1
NFGNR* 1
* non fermenter Gram-negative rod
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R E S U M O
O parvovírus canino pode estar associado a parasitas intestinais, vírus ou bactérias enteropatogênicas, os quais po­
dem predispor ou contribuir para o agravamento do quadro mórbido e, nos casos de diarréia grave, na instalação do 
choque endotóxico. Com a finalidade de analisar a existência de infecção bacteriana concomitante ou de bacteremia, 
em cães com enterite hemorrágica aguda e grave, causada por parvovírus, procedeu-se à coprocultura e à hemocul- 
tura, em 34 animais atendidos no Hospital Veterinário da FMVZ/USP. O diagnóstico clínico e etiológico de parvoviro- 
se baseou-se no perfil hematológico e na presença de partículas virais nas fezes dos cães, observadas por meio de 
microscopia eletrônica. Não foram isoladas Salmonella sp ou E. coli enteropatogênica, ao contrário de Campylobacter 
jejuni, que foi isolado das fezes de cinco dos pacientes estudados. Em relação à hemocultura, Pseudomonas sp, 
E.coli, Alcaligenes odorans e bacilo Gram-negativo não fermentador, não identificado, foram isolados de cinco cães, 
dos quais quatro sofreram evolução fatal. Aparentemente, a infecção bacteriana concomitante não exerce papel de 
destaque na evolução do processo, mas existe uma invasão da corrente sangüínea por bactérias pertencentes à flo­
ra intestinal normal, o que resulta no agravamento do quadro mórbido, contribuindo para a instalação do choque en­
dotóxico e o óbito do animal.
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REFERENCES
1-BARRISHAN. A. Rapid identification o f nonfermentative Gram-negative 
rods by the corning N/F System. Jo u rn a l o f C linical M icrobiology, 
v.29, p .239-43, 1979.
2-BARTLETT, R.C.; ELLNER, P.D.: WASHINGTON II, J.A.
Blood cultures. C um itech, W ashington, v .I, p .I -6. 1974.
3-CALVERT, C.A.; GREENE, C.E. Cardiovascular infections. In:
GREENE, C.E. C linical m icrobiology and  infectious diseases of the 
dog and  cat. Philadelphia, W.B. Saunders, 1984. p .220-37.
4-DOW, S.W.; CURTIS, C.R.; JONES. R.L.; W INGFIELD, W.E.
Bacterial culture of blood from critically ill dogs and cats: 100 cases 
(1985-1987). Jo u rn a l of the A m erican  V eterinary  M edical 
Association, v.195, p. 113-7, 1989.
5-EWING, W.H. E dw ard  and Ew ings iden tification  of 
enterobaeteriaceae . 4.ed. New York, Ellsevier, 1986.
6-FOX, J.G. Campylobacteriosis. In: GREENE, C.E.
Clinical m icrobiology and  infectious diseases o f the dog and  cat.
Philadelphia, W.B. Saunders, 1984. p.437-60.
7-GILARDI, G.L. Pseudomonas. In: LENNETTE, E.H.
M anual of clinical m icrobiology. 4,ed. Washington,
American Society for Microbiology, Chap.30, p .350-72.
8-GREENE, C.E. Canine viral enteritis. In: GREENE, C.E.
Infectious diseases o f the dog and  cat. Philadelphia,
W.B. Saunders, 1984. p.220-37.
9-GUERRANT, R.L.; LAHITA, R.G.; WINN, W.C.: ROBERTS, R.B. 
Campylobacteriosis in man: pathogenic mechanisms and
review o f 91 bloodstream infectious. A m erican Jo u rn a l o f M edicine, 
v.65, p.584-90, 1978.
10-MC CARTNEY, L.; AL-MASHAT, R.R.: TAYLOR, D.J.; MC 
CANDLISII. A.P. Experimental infection o f dogs with 
Campylobacter jejuni. V eterinary  R ecord, v.122, p .245-9, 1988.
11-MAMIZUKA, E.M.; SCHWARTZ, D.S.; PAVAN, M.F.B.;
HAGIWARA, M.K. Isolation of Campylobacter jejuni from dogs 
with diarrhea. R evista de M icrobiologia, São Paulo,
v.24, n.2, p.84-7, 1993.
12-OS WALD, G.P.; TWEDT, D.V.; STEYN, P. Campylobacter jejuni 
bacteremia and acute cholecystitis in two dogs.
Jo u rn a l o f the A m erican A nim al H ospital Association, 
v.30, p. 165-9. 1994.
13-PAVAN, M.F.B.; MAM IZUKA, E.M.; MARTINEZ, M.B.
Diagnóstico rápido (presuntivo) de diarréia aguda causada por 
Campylobacter sp termofílico. Revista de F a rm ác ia  e B ioquím ica da 
U niversidade de São Paulo, v.23, p. 152-8, 1987.
14-RUBSAMEN, S.: DANNER, K.; WEISS, R. Etiological significance of 
Campylobacter fetus  subsp. jejuni and parvovirus in acute enteritis in 
dogs. Z en tra lb ia t I'iir V eterinárm ediz in , B., v.29, p.521-31, 1983.
15-SANDSTEDT, K.; WIERUP, M. Concomitant occurrence of 
Campylobacter and parvoviruses in dogs.
V eterinary  R esearch C om m unication , v.4. p.271-73, 1981.
16-SKIRROW, M.B. Campylobacter enteritis: a new disease 
B ritish M edical Jo u rn a l, v.2, p.9-11, 1977.
17-SMIBERT, R.M. Campylobacter. In: KRIF.G, N.R. ed. B ergey’s m anual 
system atic  bacteriology. Baltimore, Willians & Wilkins 1984.
v. 1, p. 111-8.
18-TILTON, R.C.: VAN KRUINIGEN, H.J.; KWASNIK, I. Toxigenic 
Clostridium perfringens from a parvovirus infected dog.
Jo u rn a l o f C linical M icrobiology, v. 14, p.697-8, 1981.
19-YASOSH1MA, A.: FUJINAM I. F.; DOl, K.: KOSIMA, A.; TAKADA, II.: 
OKANIWA, A. Case report on mixed infection o f canine parvovirus and 
canine coronavirus. Jap an ese  Jo u rn a l of V eterinary Science,
v.45, p.217-25, 1983.
Recebido para publicação: 25/03/94 
Aprovado para publicação: 18/09/95
109
